Abstract In this paper, the discharge coefficient of triangular labyrinth weir was predicted using multi-layer perceptron (MLP) neural network and Adaptive Neuro Fuzzy Inference System (ANFIS). To this purpose, 223 related dataset were collected. The Gamma Test (GT) was carried out to obtain the most affective parameters on the discharge coefficient. The results of the GT indicated that the ratio of length of crest of weir to the main channel width L w /W mc , the ratio of length of one cycle to its width (Lc/Wc) and the ratio of total upstream head flow to the weir height H/P are the most important parameters. With regarding to the results of the GT, the structure of ANFIS model was designed. The results of ANFIS model with error indices including coefficient of determination value of 0.97 and root mean square error value of 0.03 was so suitable. Comparison the results of MLP with ANFIS model showed that both models has so suitable performance however the structure of ANFIS model is more optimal. 
Introduction
Nowadays, the regime of rivers have been changed due to effect of climate changes and probability of probable maximum flood (PMF) significantly increased [24, 44] . Therefore, reanalyzing the safety factor of hydraulic structures constructed across the rivers is necessary [12, 26] . Among hydraulic structures, weirs are the common structure widely used in most hydraulic engineering projects specifically in the dam projects. Due to increase the probability occurrence of PMF, to avoid the reduction of safety factor, the discharge capacity of weirs in dam projects should be revised [27] . To understand how Abbreviations: ANFIS, Adaptive Neuro Fuzzy Inference System; C d , discharge coefficient; CFD, computational fluid dynamic; g, gravitational acceleration; GT, Gamma Test; H, upstream total head; H/P, ratio of total upstram head flow to the weir height; L c , length of one cycle; L c /W c , ratio of length of one cycle to its width; L w , total length of crest of weir; L w /W mc , ratio of length of crest of weir to the main channel width; MLP, multi-layer perceptron neural network; P, weir height; PMF, probable maximum flood; Q, discharge capacity; R 
